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Industry in Emilia-Romagna and Scotland 
 Highly skilled smaller firms vs the global electronics industry
Shinichi Ishii
 Overview 
 I had occasion to visit Emilia-Romagna in Cen-
tral Italy and Silicon Glen of Scotland in Septem-
ber, 1998 in the course of research and studies on 
industrial community developement in the Euro-
pean Union. 
 I found both of them highly distinctive and con-
trasting models of business communities in the 
EU region. In Emilia-Romagna, small and me-
dium-sized entrepreneurial firms are engaged in 
business with high motivation and craftsmanship, 
while, in Scotland, inward direct investment in the 
state-of-the-art electronics is very active. 
 In this context, I focused on some of the more 
outstanding features of these two industrial com-
munities, the one in Central Italy and the other in 
Scotland. 
Part I —Emilia-Romagna—Central Italy 
     Part I . 1—Smaller Enterprises 
 In the 1980s, smaller firms with entrepreneur-
ship and skills surfaced as the Third Italy, as 
against big business in the North and investment 
in the South. 
 This phenomenon has drawn world-wide atten-
tion in recent years. 
 The production system is characterized by a 
preponderance of small and medium-sized busi-
nesses with a huge number of artisanal enter-
prises. Some of them are family-run. They spe-
cialize in textiles, clothing, leather goods, ceramics, 
machines, mechanical engineering and other such
fields. 
 Usually, no single firm, even if a final supplier, 
undertakes the whole production process. Much 
is subcontracted to suppliers of parts or semi-fin-
ished goods. Suppliers each handle a single spe-
cialized production phase, often on behalf of sev-
eral different firms. As a result, each supplier can 
maximize its specialization through craftsmanship, 
innovative processing and can market competitive 
goods. 
 The regional economy is thus characterized by 
a very low level of vertical integration and flexible 
horizontal specialization(". This is called the Emil-
ian model. The model is regarded as an active re-
sponse to changing patterns in consumer markets 
and competition in the international market. The 
model is also observed in other central parts of 
Tuscany, Veneto and the Marches, and has chal-
lenged the industrial triangle of Milan–Turin–Genoa 
dominated by big enterprises like Fiat, Olivetti 
and Pirelli. 
Part II —Striking Peculiarities of SMEs. 
     Part II . 1—Flexible Specialization 
  This flexible specilization model is, I believe, 
linked to campanilismo–the love of home. In the 
past, Bologna, the capital of Emilia-Romagna and 
Florence, the capital of Tuscany in Centnal Italy, 
were dominated by small landowners and tenant 
farmers and this climate encouraged the develop-
ment of smaller industrial concerns after the 
World War Two. 
  It is noteworthy that Italy gained independence
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in 1870 without strong national unification. The 
Italian cities and regions each have their own his-
tory, traditions and culture. The Italian people as 
a whole, however, are strongly attached to their 
respective regions and place high value on family 
ties. It seems to me that this historical back-
ground has strong bearing on the locations and 
regions of business activities as well. 
Smaller firms in Emilia-Romagna employ 5.48 
people on the average, and a huge number of 
them are engaged in artisanal businesses. In 
1996, artisanal enterprises account for 41.5 per-
cent of the total (126,639 out of 304,947)(2). The 
self-employed account for 32.6 percent of the en-
tire working population, compared to an average 
rate for the whole of Italy of below 28.7 percent in 
1996.
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     Part II . 2—Three Es 
 This regional industrial district is also charac-
terized by, together with flexibility, the two fs of 
fantasia (fantasy) and fiducia (self-confidence)(3) 
Fantasia represents the acute consciousness of 
beauty in the fashion or creative idea represented 
in productive processing. Fiducia can also be 
identified with entrepreneurship. These fs enable 
the firms to grasp market needs and market 
goods or services which meet their customers' re-
quirements. 
 Here is one example of fantasia. In the 1950s, 
textile firms of Prato district in Central Italy came 
up with tessuti fantasia : "fantasy" fabrics, woven 
of different-coloured reconstituted threads, com-
bined according to the designer's imagination and 
fashion's whims in responding to competition 
from lower-cost woolen producers from Japan and 
Eastern Europe"). 
 Small and midsize enterprises in Italy are usu-
ally said to be cautious about the expansion of 
business. Owners might fear that enlargement 
can lead to the establishment of trade unions,
with adverse consequent effects on cost-effi-
ciency, productivity and the flexibility of produc-
tion. This could harm their ability, and basic 
strength, which is to produce a small amount of 
diverse goods that can respond to changing con-
sumer markets. The family-oriented style of man-
agement naturally has the tendency to produce a 
small amount of highly skilled and competitive 
goods in preference to mass production. 
 At the same time, as professor Vittorio Capecchi 
of Bologna University once cited an Italian case in 
his essay on `The Search of Flexibility,' political 
parties influenced the industrialization of smaller 
enterprise in Bologna. The ruling Communist and 
Socialist Parties legitimated the transition from 
salaried work to small business undertaking. This 
is in sharp contrast with Spain and France where 
the Communist Party legitimated only the sala-
ried work. 
Part III Automatic Wrapping and Packaging 
      Machine 
Part DE. 1—ACMA GD 
 Central Italy is also renowned for automated 
wrapping and packaging machines. About 40 per-
cent of these are produced in Emilia-Romagna. 
World-wide orders for the export of entire pack-
age processing systems have been increasing re-
cently. The design-engineering system, which 
covers all stages of packaging from planning to 
designing, manufacturing and installation forms 
an important part of contemporary industry in this 
region. 
 In September 1998, I visited the prominent Ital-
ian industrial group of ACMA GD, which pro-
duces automatic machines for packaging con-
sumer goods and supplies these worldwide. 
ACMA (Anonima Costruzioni Macchine Auto-
matiche) was founded in Bologna in 1924 in the 
new field of manufacturing automatic machines 
for wrapping and packaging. The company ex
Industry in  Emilia
plained that almost all the companies in Bologna 
in the packaging machine business, originated 
from this first company and their workers and 
technicians were trained by ACMA. It says that 
the transformation of one man's foresight and ef-
forts into a great economic advance came to in-
volve an entire region(s). 
 In 1986, ACMA, together with its division which 
specializes in liquid bottling installations, became 
part of the GD group, a leading manufacturer of 
packaging machinery for tobacco and confection-
ary products. ACMA GD today has two plants and 
18,000 of its machines have been installed in over 
90 countries. It has developed into an organization 
that sells and provides technical assistance on an 
international level. 
 Innovation is the main factor behind ACMA 
GD's success. Its machines and designs are di-
rected towards automation of the entire manufac-
turing process. The whole system is computer-
ized to allow the automatic control, on-line of the 
main parameters of the packaging process. It also 
says the company is ready for environmental de-
mand, saying that it will be necessary to look into 
different firms of packaging (multi-use, transform-
able) and alternative materials, and also to pro-
vide for ways to recycle products or, at least, to 
guarantee 100 percent biodegradability. Innovative 
process like automation is naturally the main pro-
peller of competitiveness of smaller firms.
Part ]I . 2—Division of Work 
 In the packaging industy concentrations, there 
is a division of work between the final makers 
and suppliers, which are usually managed by 
those who have become independent from their 
parent final makers. 
 As market demand for engineering services 
such as planning, design, inspection and quality 
control grows, the final makers of packaging ma-
chines are increasingly placing orders for ma-
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chine parts or even assemblages of parts with 
suppliers. The system of entrusting work to sup-
pliers appears more and more unavoidable if they 
are to meet consumer needs quickly. This is lead-
ing to the development of stronger ties between 
final makers and suppliers, with cooperation on 
planning and design also being stepped up be-
tween them. 
 Final makers are promoting the establishment 
of new suppliers and actively subdividing their 
own processes and placing more orders with 
them. This is not part of a strategy to form group 
enterprises but a result of the final makers to 
meet limitless diverse demand of the consumer 
markets). The fostering of entrepreneurship among 
a number of independent firms and forming of ef-
fective network among them is considered a very 
efficient way to develop product diversity and ex-
pand manufacturing flexibility.
  Part III. 3—Regional Support to Smaller Firms 
 As I visited Bologna and looked around the 
packaging machine firm, I sensed that entrepre-
neurship and high international competitiveness 
are closely connected with and considerably aided 
by the supporting infrastructure that provided by 
Local and Regional Governments, Industrial Asso-
ciations like Artisanal Confederations, Academia 
and the European Commission. I took this occa-
sion to visit the ERVET–Development Agency of 
the Emilia-Romagna Region(7. 
 In Italy, small and medium-sized enterprises were 
virtually not subject to the strategic industrial pol-
icy of the state until, soon after the end of the 
World War Two, regional governments like 
Emilia-Romagna began actively tackling the pro-
motion of regional industries. After the European 
Commission recommended the definition(8) of 
smaller enterprises in 1996 and began providing 
aid to needy smaller ones, Italy also began adopt-
ing it on national and regional basis.
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 Part1V—ERVET Politiche per le Imprese S.p.A. 
Part1V. 1—ERVET--Development Agency of 
        Emilia-Romagna Region 
 ERVET was established in 1974 as a joint-stock 
company, majority-owned by the Emilia-Romagna 
Regional Government in order to support the im-
plementation of the region's developmental poli-
cies in cooperation with individual enterprises, 
business associations and others. 
 In 1950s and 1960s, both regions and munici-
palities had concentrated their efforts on develop-
ing industrial districts for artisanal and other 
smaller enterprises. They then shifted their aid to 
emphasis to the nurturing of entrepreneurship 
among the younger generation through the provi-
sion of new technology. 
 Currently, ERVET targets its aid across a wider 
area, not limited to smaller enterprises. Its pre-
sent activities consist of three main project areas. 
(1) Promotion of the Entrepreneurial Fabric 
 (2) Socio-economic Development of the Re-
     gional Territory 
 (3) Technical Assistance to the Emilia-Ro-
     magna Regional Government. 
 In 1974, the Emilia-Romagna Regional Govern-
ment entrusted ERVET with the implementation 
of horizontal projects aimed at fostering entrepre-
neurship in harmony with eco-efficient and en-
ergy-saving production systems. ERVET also pro-
vides state-of-the-art technology and information 
to these firms in accordance with guidance from 
the European Commission, while also providing 
technical aid and conducting technical transfer to 
underdeveloped countries within the framework 
of international cooperation. 
 The competition has grown ever more severe 
since the early 1980s with increasing globalization 
and rapid changes in consumer demand. In this 
swiftly changing business climate, the provision of 
worldwide market information and technological
innovation are 
the times(9).
recognized as two urgent needs of
PartY. 2—Supporting Centers affiliated with 
        ERVET 
 In order to cope with these market changes, a 
range of ERVET support centers was created to 
provide specialized services. They include CITER 
–the Emilia Romagna Textile Information Cen-
tre–which was founded in 1980 and ASTER–the 
Emilia-Romagna Technical Development Agency 
in 1985. The ERVET-affiliated centers that provide 
specialized services to small and midsize firms 
are as follows :
 (1) ASTER— Emilia-Romagna Technological 
   Development Agency 
 (2) BIC—Emilia-Romagna Business Innovation 
   Centre 
 (3) CENTRO CERAMICO--Italian Centre for 
   Research and Testing for the Ceramics In-
   dustry 
(4) CERCAL—Emilia-Romagna Centre for 
   Footwear and Leather Goods 
 (5) CERMET—Quality Research and Mesure-
   ment Centre 
 (6) CESMA—Agricultural Mechanization Cen-
   tre 
 (7) CITER—Emilia-Romagna Textile Informa-
   tion Centre 
 (8) DEMO—Service for the Diffusion of Flex-
  ible Automation 
 (9) QUASCO—Quality and Development Serv-
   ices for the Construction Industry 
 ERVET also holds stock in a number of agen-
cies dedicated to local development, such as SO-
PRIP—Service for Development of the Province 
of Parma.
Part1V. 3—Activities of ERVET 
Here, I will review the above-mentioned project
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areas according to the explanation given by an 
ERVET official. 
 Regarding the Promotion of the Entrepreneurial 
Fabric, there are items for 
 (1) Environment and work safety 
 (2) Access to financing and EU programs 
 (3) The information society 
 About environment, ERVET is working to raise 
the general level of awareness on the  environ-
ment and work safety. It distributes technical 
guidelines, self-evaluation sheets and academic 
material for training sessions. The diffusion of 
eco-auditing techniques and enviromentally com-
patible planning is regarded as a new and vital 
sphere for its activities. 
 Regarding acess to financing and EU programs, 
ERVET tried to give smaller firms access to EU 
projects by making available to them the know-how 
and experience it has acquired in the setting-up 
and selection of projects. 
 Socio-economic development of the regional 
territory, with its 4 million inhabitants, is an at-
tempt by ERVET to participate actively in the 
whole regional economy,not limited to industry. 
This includes a project for providing technical aid 
and information and the promotion of research 
and targeted studies for the productive reconver-
sion and diversification of industrial sectors located 
in the area under EU Objectives 2 and 5. b.". 
 Technical Assistance to the Emilia-Romagna 
Regional Government includes assistance to the 
regional government in the evaluation of training 
projects. These projects are to be co-financed by 
the European Social Fund within the framework 
of Objectives 3 and 441). It also has the task of 
spreading know-how and information about the 
process of European integration and EU policies 
to the Regional Government for its Brussels Of-
fice. This is regarded as a new task for ERVET, 
that of fostering Emilia-Romagna as an integrated 
market on a regional basis.
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Part V —ASTER—Emilia-Romagna Technologi-
     cal Development Agency 
 Here I would like to shed light on one of the 
nine business support centers. The main objec-
tives are categorized into the following items, ac-
cording to an official's explanation and documents 
given to me :
(1) Customised business innovation 
 ASTER's mission is to promote technological 
innovation in small and medium-sized enter-
prises in Emilia-Romagna. It supports a broad-
based innovation covering : 
 a–product and process innovation 
 b–organizational innovation on priority top-
   ics–information systems telematics, quality, 
   the environment and energy management 
c--system innovation–action to develop the 
   innovative capability of the regional econ-
   omy 
 In 1996, nearly 55,000 companies in Emilia-Ro-
magna were directly involved in ASTER initia-
tives, such as technology projects, seminars 
and technical services. ASTER contributed to 
the creation of the Verne network, providing 
smaller firms with a direct link to the world of 
research. Verne participants include : ASTER, 
the universities of Bologna, Modena and Fer-
rara and the Region of Emilia-Romagna local 
authority.
(2) New technologies in small and medium-sized 
 enterprises 
 The spread of innovation throughout small 
and medium-sized businesses is one of the ma-
jor challenges facing the Italian economy. One 
method for stimulating innovation is technology 
transfer. This involves the customization and 
transfer of technology already consolidated in 
larger companies, other sectors or other coun-
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 tries. The EU has numerous programs for pro-
 moting technology transfer. 
  Smaller firms, however, have difficulty in sub-
 mitting and managing projects on their own, as 
 these are often very complex and involve for-
 eign companies or countries. Aster acts as the 
project leader in pilot technology transfer pro-
 jects. 
  In 1997, Aster started the following new pro-
jects : Euroform Tim (advanced electronics), Mepi 
 (product innovation) and others. 
 (3) How to produce better products and at a 
  lower cost 
  Every year, thousands of machines, technolo-
 gies and automated systems are patented. How 
 does a company select the type of innovation 
 which best suits its needs and which will in-
 crease its competitive advantage? 
  To meet this need, ASTER has designed an 
 innovation audit method. This is an impartial, 
 objective method which compares a company's 
 needs with the innovations currently available 
 on the market and then identifies the most suit-
 able technological solution. The European Com-
 mission chose ASTER for the Mint New Tech-
 nology Integration Project, appointing the 
 agency to coordinate projects in 100 companies 
 in the Emilia-Romagna, Lombardy, Liguria, Um-
bria and Sardinia regions. 
(4) Product and process innovation 
   Creating a new product or innovating with an 
 existing one can be a critical factor in competi-
 tive advantage. For this reason, ASTER has 
 started the Mepi (Managing Effective Product 
 Innovation) pilot project, funded by the EU and 
 the Italian Employment Ministry. 
  The Mepi project has three aims : 
  (a–To identify a product innovation support 
    strategy tailored to the individual needs of
   companies ; the project involves a pilot 
   group of firms. 
(b To stimulate product innovation capabili-
   ties in pilot companies through two ap-
   proaches • staff training; technical assistance. 
 (c—To transfer project methodology to other 
   smaller companies in Emilia-Romagna, 
   other Italian regions and EU countries. 
(5) Using new development in information 
 technology 
 New opportinities in telematics— 
 People believe that, in the near future, many 
economic and business transactions will be car-
ried out on telematic networks and that those 
able to handle these networks will be in a lead-
ing position. Today, many businesses and, in 
particular, smaller firms, conduct much of their 
business on telematic networks. 
 Networks reduce transaction costs and facili-
tate the move towards just-in-time and quick re-
sponse methods. Orders, invoices and other 
business documents can be exchanged over the 
information superhighway. 
 Tex AT Work is an ASTER project involving 
15 partners and 60 companies in Italy, France 
and Spain. The project aims at developing the 
networking capabilities of the local textile and 
clothing industry to create a system covering 
the entire business cycle. Its objective is to de-
velop customized telematic solutions for smaller 
firms which will cut costs, increase competitive-
ness and facilitate quick response methods. 
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States, followed by Japan–a new source of  invest-
ment which changed the pattern of inward invest-
ment in the 1980s. 
 Japan increased its investment share to 20 per-
cent of the total mostly during the decade and, 
over this period, the U.S., which initially acconted 
for 35 percent of all the cross-border investment, 
found its position reversed at 14 percent{". 
  In the mid- 1990s, the pattern changed again 
with an increasing number of projects coming 
from South Korea and Taiwan, though the Asian 
currency crisis forced some of those investors to 
defer projects. Within the European Union, Brit-
ain also continues to be the major destination for 
investment. Against this backdrop, Scotland has 
become renowned as an attractive land for invest-
ment in electronics.
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PartVM. 2—Scotland—Leading Global Cen-
        ter of Electronics 
 The more the European Union is integrated 
into a single market, the more it appears attrac-
tive for the influx of capital. Scotland has been 
one of the leading centers of excellence in the in-
ternational electronics industry and has surfaced 
as a global marketplace for next-generation elec-
tronics with the Alba Center being built in Silicon 
Glen–a 160 kilometer electronics corridor extend-
ing from Glasgow to Edinburgh. 
 More than 41,000 people are employed in more 
than 450 electronics companies and an additional 
4,000 work in 250 softwear companies(2). It pro-
duces fully one-third of the branded personal 
computers sold in Europe and 7 percent of world 
output of PCs. It produces also 78.6 percent of 
workstations and 51 percent of notebooks sold in 
Europe( 3 ). 
 I had occasion to visit Silicon Glen in Septem-
ber, 1998. At the head office of Locate in Scotland 
in Glasgow–one door inward investment organiza-
tion and a joint operation between the Scottish Of-
fice and Scottish Enterprise–, officials said that 
Scotland has long demonstrated an ability and wil-
ligness to adapt to continuous advances in tech-
nology, especially in the fast-moving semiconduc-
tor processing, information systems and telecom-
munication sectors. Semiconductors components 
produced in Scotland include (a)—microproces-
sors, (b)—static and dynamic memory devices, in-
cluding four-megabyte DRAMS, (c ) –logic compo-
nents, (d)—linear devices, (e)—power semiconduc-
tors. 
 After attending the session in Glasgow, We 
have looked around the highest concentration of 
semiconductor industry at Silicon Glen. At pre-
sent, Scotland is home to seven major manufac-
turing plants including NEC, Motorola, Hughes 
Microelectronics, National Semiconductor, Sea-
gate Microelectronics, and Samefab. According to 
officials, the location is considered to have the fol-
lowing advantageous elements for the influx of 
capital from abroad(4). 
PartVW—Attractive Land for Investment 
PartVIL 1—Advantage for Attracting Over-
         seas Firms 
(1)—a track record in semiconductor design 
     and manufacturing 
(2 )-affordable labor, skilled in semiconductor 
     technology 
(3)—a well-established supply and support infra-
     structure 
(4)—affordable land, water, utilities and materials 
(5)—technically advanced telecommunications 
(6)—proximity to existing customers and new 
     markets 
(7)—high-speed, low-cost distribution channels 
 (8)—a supportive government with a single 
    point of contact{5)
 They say Scotland offers us all of these 
advantages.
critical
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 About workforce, Scotland is proud of providing 
highly skilled and adaptable workers and with 
relatively a low cost (see Table PartVlI.1-1). High 
skills and flexibility and competitiveness usually 
prove to be a strong incentive for the capital flow 
to ascertain location. Semiconductor firms have 
access not only to qualified manufacturing techni-
cians but also to a pool of skilled design engi-
neers to develop next-generation technologies. 
 Semiconductor manufacturers aren't the only 
companies with good reason to locate in Scotland. 
Contract assemblers, support companies and mak-
ers of process and test equipment are also at-
tracted for similar reasons. 
 I believe this partly stems from closer coopera-
tion among the public sector, industry and acade-
mia. The government supports semiconductor re-
search at 10 of 13 universities in Scotland by pro-
viding the fund. In 1996, the British Government 
selected Scotland as the site of the new National 
Microelectronics Institute. It is based at Her-
iot-Watt University in Edinburgh, as well as on-
site at numerous companies. The institute is a 
joint effort among the government, Motorola, 
NEC, National Semiconductor, Seagate Microelec-
tronics, Fujitu and other companies. This coordi-
nates advanced-level training to ensure the con-
stant availability of highly skilled technicians and 
engineers. 
 Another initiave among the public sector, indus-
try and academia has led to the Mechatronics 
Course-a degree program that reskills workers 
in the latest semiconductor process. Locate in 
Scotland says that the existing electronics infra-
structure and the skilled workforce it brings, act 
as a magnet for future investors to come. 
PartVa. 2---High Speed Transport and Tele-
         communications 
  Goods move in and out of Scotland by truck, 
rail, air and sea. In 1996-97, £ 18.4 billion worth
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   Table PartVa. 2-1 
International call cost survey




1 Belgium 1.42 -6 .0 -29
2 Australia 1.21 -39 .6 -29
3 Italy 1. 17 -24 . 1 -53
4 Germany 0.95 -55 .1 -83
5 Canada 0.83 -10 .7 -61
6 U.S.A. 0.73 -56 .4 -57
7 France 0.70 -18 .8 -69
8 UK 0.63 -3 .9 -55
9 Sweden 0.63 -51 .8 -57
10 Netherlands 0.60 -54 .2 -44
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        world centre of semieonductor design and  tech-
          nology" ('). 
          Now the world over, recent quantum leaps in 
        silicon technology allow all required functions of a 
— product –be it a cellular phone or digital TV–to 
- be placed on a single chip . Electronics designers 
— and engineers are now employing systems that 
        put the functions of the computer, memory,
        graphics and telecommunications on just one 
        chip. The technology enables engineers to develop 
        products with multipurpose functions on small 
— 
        chips, combining blocks of intellectual property, 
         or virtual components. 
          This has resulted in miniaturization, more so-
 Source : National Utility Service. Note : Survey 
based on prices (excluding taxes) as of February 
1, 1999 and for telephone calls of a standard 
three-minute duration. In the cases where 
charges vary by time of day, an average of these 
rates was used. Where more than one carrier ex-
ists, averages have been used.
 Apart from these benefits, grants assistance 
and corporate taxation are also other incentives 
for foreign companies to set up plants. Foreign 
companies may also seek support from the Euro-
pean Union in the form of European Regional De-
velopment Fund. About the corporate taxation, 
Britain boasts it still continues to have the lowest 
tax rates in Europe. In the budget of July 2, 1997, 
the rate for small companies was cut from 23 per-
cent to 21 percent, while for larger companies 
from 33 percent to 31 percent. These further re-
duced to 20 and 30 percent respectively from April 
1, 1999. 
Partillff—The Alba Centre—the Global Centre 
     for Next Generation Semiconductor De-
    sign and Research 
PartV11. 1—The Alba Centre 
 Scotland has launched the Alba Centre based 
on its vision "To develop Scotland as a leading
phistication and more functionality. At the same 
time, the development of new chip designs has 
revealed new dimensions to new technology, in-
cluding complex business and legal issues involv-
ing the trade of virtual components or intellectual 
property. It generated the need to develop a loca-
tion with the appropriate infrastructure, intellec-
tual capacity and business structure to accomo-
date all the requirements of this, one of the 
world's most dynamic and demanding industries. 
As a result of an international studies and bench-
marking processes, Scotland was identified as the 
ideal location for such a visionary centre. 
 The result is the Alba Centre, a collaboration 
involving the public sector, industry and academia 
in a joint effort. Located at Rosebank in Living-
ston, at the heart of Silicon Glen, the Alba Centre 
is a campus designed to provide a central hub for 
Scottish semiconductor designers and research-
ers, for overseas investors who are already doing 
business in Scotland and for those companies that 
recognize the benefits of locating in Scotland to 
join ito).
Part11111. 2—Cadence Design Systems 
 California-based Cadence Design Systems has 
established its next generation system-on-chip de-
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sign facility at the Alba Centre taking into account 
of Scotland's advanced education system and 
highly skilled workforce. President and CEO of 
Cadence Jack Harding said that he evaluated three 
elements of highly qualified workforce, advanced 
education and research institution and infrastruc-
ture which are vital for the launching of the pro-
ject(g). 
 The plant will be home to 2000 highly skilled 
employees. The Cadence is a founding member 
of the centre and the first tenant. 
  Cadence and Scottish Enterprise, Scotland's main 
economic development organisation, launched the 
Project Alba in December 1997. The project is an 
initiative in combining the government, industry, 
and academia to address the requirements of 
sytem-on-chip design and establish Scotland as 
the world's premier location for electronics com-
panies to design advanced system chips. 
Partl. 3—System Level Integration—Part 
       of the Project Alba 
 The world's first System Level Integration Insti-
tute was launched on March 25, 1999. The 
SLI–the technology seen as the future of elec-
tronic design and a key driver in the semiconduc-
tor industry–is a collaboration between four of 
Scotland's top universities, Edinburgh, Glasgow, 
Heriot–Watt and Strathclyde. 
  System Level Integration is the discipline which 
leads to "System-on-Chip." It is the new technol-
ogy of securing the maximum functions of the 
system by applying the minimum printed circuit 
board (PCB) or silicon. The fast-moving technol-
ogy enables the combination of hardware compo-
nents or adding of softwear functions to hard-
wear. This reduces the number of ICs necessary 
for the provision of the specific system function ; 
cutting-edge device packages enable shrinkage of 
device geometry (device space of the chip cir-
cuit) . This latest technology leads to the mini-
                           — 97 — 
aturization of the product whithout any loss of 
functions. 
 Therefore, system-on-chip technology allows 
companies to create new products and bring 
them to market more quickly. This enables them 
to trade and use blocs of intellectual property to 
produce the next generation high power chips 
and associated software which are found in an in-
creasing number of everyday electronic consumer 
poroducts. 
 The institute is based on campus and will pro-
vide a focus for research, teaching, training, and 
re-skilling in SLI technologies. The institute will 
work closely with Motorola and the Mobile 
Comunications Group of the University of Strath-
clyde to improve the effectiveness of mobile 
phone systems by reducing the number of 
dropped calls within cities. 
 From October 1999, the Institute is offering the 
world's first full length Masters course in System 
Level Integration designed especially for gradu-
ates in electronic engineering, computer science 
and other relevant disciplines. Successful students 
will graduate with a joint degree from four of the 
universities'''. 
 The work of the institute will ensure that com-
panies from across the globe will have ready ac-
cess to the latest research and will be able to re-
cruit staff with the underpinning knowledge and 
qualifications necessary for system-level design 
challenges in deep submicron silicon. 
Part1/111. 4—Virtual Component Exchange 
  In October 1998, the world-first ever Virtual 
Component Exchange was set up on campus as 
part of Project Alba–global system for the effi-
cient and safe exchange of semiconductor intel-
lectual property, also known as virtual compo-
nents. The VCX will work to establish the world's 
first structured marketplace for buying and selling 
semiconductor intellectual property. This is vital
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to the design of sophisticated integrated circuits 
and system-on-chips. The VCX will allow shorten-
ing produced design cycles, reducing risk and 
lowering overall transaction costs for both VC 
suppliers and users, while creating a stable busi-
ness environment for trade in VCs. 
 The objective of VCX was stated by VCX In-
terim Director Andy Travers during a keynote ad-
dress he made at the IP'98 Europe Conference in 
Frankfurt. He said that too often the functionality 
and time-to-market benefits gained by using VCs 
were reduced or lost because of complexities in-
volved in such business matters as locating the 
right VCs, negotiating licenses, and administering 
royalties. He said this will, with industry backing, 
provides a self-regulated structure designed to 
simplify and standardize this process, thereby 
enabling VC creators and users to focus on the 
design and manufacture of cutting-edge products 
rather than contracts and negotiations. 
 The VCX will focus on crucial business and le-
gal issues involved in system-on-chip designs and 
the use of VCs with the ultimate goal of minimiz-
ing time to market, reducing risk for all parties in 
a transaction, and lowering overall costs. The Alba 
Centre says that the VCX is creating a web-based 
system designed to link developers with end us-
ers so that users can save time in finding the 
right VCs for a chip or system. Then, in order to 
smooth the contract negotiations phase, the VCX 
will create a contract configurator, which will help 
buyers and sellers create a contract for the evalu-
ation of VCs or a final purchase. 
 The Alba Centre says, therefore, the VCX will 
offer such services as clearing the auditing of VC 
use and the collection of royalties. The clearing is 
regarded as one of the most complex aspects in 
an effective VC transaction. And the VCX will 
work out mediation and arbitration rules designed 
to reduce the cost and time impact of any dis-
putes. It says buyers and sellers may specify in
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their contracts in what country disputes unre-
solved by mediation or arbitration can be adjudi-
cated. 
 To conclude, I sensed that smaller firms with 
entrepreneurship and craftsmanship in Emilia-Ro-
magna is a model of active response to rapidly 
changing consumer market and competition in an 
age of consolidation. I saw also the supporting in-
frastructure that provided by the public sector, 
academia and industry backs up their flexibly spe-
cilized business as it provides worldwide market 
information and technological innovation. 
  In Scotland—one of leading electronics centre 
of excellence in the world—, the Alba Centre was 
born at the heart of Silicon Glen. The project of 
the future of electronic design and first global 
system for the efficient and safe exchange of vir-
tual components started. It appears that the new 
world of system-on-chip technology has taken a 
giant step toward the 21 st century. 
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                    Table  PartV11. 1-1
Total Employer Costs Including Salary and Benefits, In Sterling, May 1995 
Scotlatrd Ireland France Germany Netherlands Spain
—99——
En¢land
Production/Process Engineer 19, 423 22,510 44,242 61, 222 29, 926 28, 728 20, 564
Pro duction/Process Technician 15, 959 20, 528 25,702 40, 564 27,700 21, 284 16, 970
Test Engineer 17, 925 18, 498 40, 652 48,461 23, 966 22,758 18, 581
Skilled Production Operator 11, 826 16, 113 25, 340 32,843 22,219 18,509 13, 980
Semiskilled Production Operator 11,189 10, 069 21,602 29,337 20, 480 13, 335 12,404
Assembler 10, 033 10, 053 18, 521 26,635 18, 588 16,570 10, 276
Source : Comparative Employment Costs, William M. Mercer, May 1995
